An exact solution for the scattering amplitude /(#) in analytic form is known only for a limited number of fields. Of these the most important is the COULOMB field The purpose of this note is to give an exact expression of the phase shifts for a modified COULOMB field. Consider the collision between two particles of charges Z e and Z' e of reduced mass m and relative velocity v (mv = hk). Then the COULOMB field U (r) = 2 ka/r where a = m Z Z' e 2 / (kh 2 ). In many physical problems, e. g. the scattering of electron by H~, besides the COULOMB field there acts on the particle an additional short range field V (r) which at large r values falls off faster than l/r 2 so that the scattered particle is described by the following SCHRÖDINGER equation
the COULOMB field there acts on the particle an additional short range field V (r) which at large r values falls off faster than l/r 2 so that the scattered particle is described by the following SCHRÖDINGER equation The regular solution ui(r) of this SCHRÖDINGER equation fulfils at the point r = 0 the boundary condition ui(0) =0, and for large r values it has the following asymptotic behaviour ui(r) "j* sin(kr-hln + di + 7] i -a In 2 k r) (2) where <3; = arg r(l +1 + i a) and rji is the phase shift due to the short range field V (r). If V (r) = 0 then r\i = 0. In the case F(r)= 0 Eq. (1) has two independent solutions Fi(r) and Gi(r). The first which is regular at the point r = 0, is given by 2
Fi(r)= k r e"* 1 (2 kr) 1 e ikr tFt (i a +1 +1; 2Z + 2; -2 ikr)
and has the symptotical behaviour at large r values
The symbol 1F1 appearing in Eq. (3) denotes the hypergeometric function. The other solution Gi(r) which is irregular at r = 0, may be chosen such that its asymptotical behaviour for large values of r is
We do not write down here explicitely Gi(r) for it can be found in the literature 3 . Since V (r) is a short range potential which at large r values falls off faster than l/r 2 , for sufficiently large r values iij( r ) can be written in the form
ui(r) has an oscillatory character and for sufficiently large zero r0 of ui(r) we see from the last formula that
Knowing the sufficiently large zero r0 of the solution ui(r) given by Eq.
(1) we can determine the phase shift rji from the last formula since Fi(r) and Gi(r) are given analytically. Further I am going to derive a formula which allows us to determine the sufficiently large zero r0 . In order to do that we write the SCHRÖ-DINGER equation for Fi(r) in the case when V (r) =0 as follows
From the last equation and Eq.
(1) we see that du; dr
Using the asymptotic forms of ui, Fi for large r values given by Eq. (2) and (4) as well as the fact that u l( r o) =0 we obtain from the last formula the expression where the derivatives of Fi (r) and Gi (r) are taken at the point r = r0 . Using the last formula and Eq. (7) we obtain
Since Fi(r) and Gi(r) are given analytically and V(r) is known, Eq. (11) which determines sufficiently large zero is convenient for practical calculations of r0 . If r0 has been found from the last expression then one can obtain the phase shift rji due to V (r) by help of Eq. (7). Eqs. (7) and (11) 
